BEST AVAILABLE COPY 



(i9)0*ii4tMF;T CJ p) (12) ^ PI 1^ ^ ^ (A) inm¥ftii&&m&^ 

#18^6-15976 

(43)4iBi B ¥l£ 6^C1994) 1 M2SB 



B 4 1 N 1/24 7124-2H 





i^lITi- 197632 




000134257 














(22)tb]@B 


iF^4;^(1992)6 ^30B 












C72)ai8* 






























C72)5I?8# 


igJBI ts- 












1=1^ 
















C72)|6BJ# 












gfetmftii^m^tcaiESBaj era 7 1 


ii# 













(57) IS*^] 

c7)Miit:^Sfe^#6o trJlBTOJ^:^ y->' Steffi UT. ^ 




1 

[0 0 0 1 1 
[0 0 0 2] 

[0 0 0 31 m^M:^^ })—>'^-^. i-^uiy^y'h^ly 
X ^ 7^ >^ 1^ ^ l-f^* ^ H ^ ^ <^ ^* ^ <3i^^^4B^ ^ T> b 

[0 0 0 4] Th^i^B. :^'r y^l^ti: 

[0 0 0 5] ::c"CSJJ8il^'^^'->"Cfe6— 

[0 0 0 61 



(2) #M^6-1 5 9 7 6 

2 

[«l^:difi?ft:bJ:9 i:-rsitHl >^^^tictt^>(^:>:j^ 
SrSS^^-r -5:^i6 1 tfi:<^;^ ^ y — ^'if- 2 SiiieJlioSJ^j: 
SMP#^^tt. 1 lI]co^)SiJT*WJi«'5^T-r^x H3«y^b 

[000 7] 

[ i^M ^ 6 «) 1 

10 y— v'T'S^^o 2. ^^y;^i5^ y — >'tcstT. B^f^cosip 

cojf: $ ^ $ lets b. c^^^itiv^^i^ ?LS9 ^^^y J: o r 

/.C -5 2 @^i^Ji <0 ^P^^*-r^-^^ b /eft* 
[0 00 81 

y-l^yyy^^^ y— ^^Jc®^;^ s'=^JCT^ y-Jr/i^^ y^4 

m^tzs%msL<ommmm^^<>xht-'th. ^^^^fsi% 

S!l6<7>fcs®3f«4 3%<D|lip^i (O^-rvi^;^;^^ y 

*2 ^t>opnJBy^^ y — >'"CH3JBy®^r>'v^•:^s^R±^- 
o T . :i o wi^-^i^^ — >^xw\ wM>m(Dt^un^ 

— ;^ h^?:^tt^&fl:*5/J;^^tev^yc:^6^c^<^J:•^>. 4 3%§|p^ 

[0 0 0 9] 

[0 0 10] 3%oBBP^^i*o;^7">'u;^^ 
50 >^-7">'W;7.j^i:jg|<t:(orB^tc^gg:65feoT. 



-2- 



(3) 



4#M5p6- 1 5 9 7 6 



4 





inm) 


(/iirO 


(Mm) 


(%) 


4 0 0 


5 4 


2 3 


4 0 


4 3 



4, ia5ti400>5^ CD, ^*JP 5 4 M mO. 
2 3MmO. :7"::i^^^4 0/im<O. MP^4 3%CD 

5/ J: =. y -ir/l^T^ 5/ 4 ^ 1 0 /i mjfe ^f£^ 

■C^^355^i^^?iev^><.7^>'U;:^jS3^f|J^U. 4 3%o 

UfCo i^?i^^>iai<^. 1 7554 3%<0&lP^^^U. 2 
o%<OMP^^^b. 3 36^:^7^ ^^v^^^jH^^L-x 4 

6. ?LSy5co4^^^^UTV^5. lai. m2\^:^y'>'U 



20 



2<7)>^-7":^U'^^iJ^ y->^d5j^J^^ti.^a I^Siipiy^ 
mI<?5fL5^J 5 t ^SP<^ — > 1 0 <DiRfli^^-ro la 9 fiia 

^i^^^-To mi 2. mi 3^^mm^(o^M:^i^ v-:^ 

^^b. 4 3%(OBiP^l t 1 0%OBBP^2. fLSOS 

i:^^b-CV^^o mi S\^mi 2CD(Dm 

^mx. 4 3%<om^^tio%<Dmamtt^^^^ti 

[^2] 





(*st/r/?) 


(Mm) 








2a3@<DraD$% 


4 0 0 


54 


2 3 


4 0 


4 3 


4 0 0 


54 


4 3 


2 0 


10 



m2(Df&mtmmt:i—':^=^:^^mmn. iii4(c^ 

=V2/ (s + v) ^tti:^. |J?j$s«;^f'^^i^^^i^ y 

PS^Tj^-To ii6ic^bfc^5RH]JB>J;^:^^ y— ^-^^v^xr 

oyto ^tt^cSb^3tC^i-;1s:^^(^5PnJi5y:^:5' y-V"C 



50 



[0 0 1 1 1 

2aiso^?iofcWJ^;j^ y — ^(^^i^s^Ti^-ri^^iEio 

[02] 4 3%(Dm\^^RXJ^l 0%<omQ^<O2mM(^ 



-3- 



(4) 



it#M¥6 - 1 5 9 7 6 



[0 3] :^^m<o^\my<^—>"t^^M^tiit!^R^m<7^Wr 



^-r¥®0o 

[011] ;^^M(7>WJ^i5' y —:y(D:^ y^'^(Dm 1 0 

(O^®0o 



5 2 X) 2 



[01] 




10 



[013] :ifi^m<o^M:^^ ^)—xomm^<om\ 2(D 

^!i0o 

[014] y^'ri^x^:^:^^ ])—>'<o^'^t:^'-':^=^>'^ 
^cr>ii«4:^i-lftW0c 
[iRF-^-tDl^l^] 



1 


4 3%OPP^ 


2 


1 0%O§|P* 


3 




4 




5 




6 




7 




8 




1 0 




S 




T 




V 





5^ » 



[Iil2] 




■J 3 



[g|9] 




5 /O 



4 



a. 



(g|3] 



[136] 



[114] 




■10 ^5 



3 v//////////////^ 



[013] 




3^ 



-4- 



(5) 



#81^6 - 1 5 9 7 6 



[12)51 107] iiaiii 




-5 — 



Japanese Patent Laid-open No. HEI 6-15976 A 
Publication date : January 25, 1994 
Applicant : Tokin Corp. 

Title : Printing screen and method for manufacturing same 
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(57) [Abstract] 

[Object] To provide a printing screen having different 
aperture ratios and finishing a flat printing surface on a 
printing screen plate by one printing and a method for 

10 manufacturing the same. 

[Configuration] Printing patterns 10 are formed on 
stainless-steel wires 3 having an aperture ratio 1 of 43% 
on a printing screen plate of a stainless-steel screen 
using emulsion 5, nickel plating 4 with a thickness of 10 

15 fxm is applied to the stainless-steel screen made of plain- 
woven stainless-steel wires 3 by electrolytic plating^ and 
a printing screen with the aperture ratio 1 of 43% and an 
aperture ratio 2 of 10% is obtained by dissolving 
unnecessary emulsion 6 using a separating solvent. 

20 Furthermore, a method for manufacturing the printing screen 
is obtained. By forming a printing surface 7 of paste on 
an alumina substrate 8 using the printing screen, a 
printing screen on which a flat printing surface 7 is 
formed, and a method for manufacturing the same are 

25 obtained. 

[Scope of Claims for Patent] 

[Claim 1] A printing screen, wherein two or more kinds of 
aperture ratios having different wire diameters of a mesh 
are provided on one printing screen. 
30 [Claim 2] A method for manufacturing a printing screen 
according to claim 1, comprising the steps of: forming a 
printing pattern on a mesh of a printing screen having a 
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predetermined aperture ratio using emulsion; applying 
plating to the printing screen in a predetermined 
thickness; and thereafter dissolving unnecessary emulsion 
using a solvent to provide two or more kinds of aperture 

5 ratios having different wire diameters of the mesh on one 
printing screen. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Applicability] 

10 The present invention relates to a printing screen 

used when an electrode of an electronic part, a ceramic 
laminated body, or the like is manufactured using a 
printing technique and a method for manufacturing the 
printing screen. 

15 [0002] 

[Conventional Art] 

Since a screen printing is rich in kind of inks usable 
for printing and allows formation of a wide range of ink 
coating film with a width as several micrometers to several 

20 hundred micrometers as compared with the other printing 
systems, it is used in various fields. In a field of 
electronic parts, the screen printing is used for printing 
of solder paste when a surface mounting unit is soldered to 
a substrate, forming of an electrode for an electronic part 

25 as typified by a laminated ceramic capacitor, and the like. 
[0003] A screen for printing is obtained by performing 
emulsion processing to a mesh formed of a plain-woven net 
of an extremely fine thin wire made from such material as 
nylon, tetron, or metal represented by a stainless-steel to 

30 form a printing pattern. 

[0004] When a net is formed by plain-weaving nylon wires, 
tetron wires, stainless-steel wires, or the like, an air 
gap is formed between wires and an opening ratio of the air 
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gap in the net is called ^^aperture ratio'' or ^^space ratio", 
and a mesh is the number of wires per one inch. A printing 
thickness is determined according to the aperture ratio of 
a mesh, the thickness of a mesh, the thickness of emulsion, 
5 the viscosity of ink, and the like. In case of printing 
requiring a relatively thick application amount, such as 
typified by solder paste, a flat squeegee having a high 
pushing-in tendency of ink is frequently used as a squeegee, 
so that an aperture ratio of a mesh to a pushing-in amount 

10 becomes important. 

[0005] In case of a printing pattern for printing an area 
larger than a predetermined area, there is a tendency that 
an end portion of the pattern near emulsion is printed to 
be thicker than a central portion thereof due to printing 

15 pressure from a squeegee at the printing time or the like, 
so that there is a drawback that it is difficult to obtain 
a flat printing surface with an even thickness. When a 
pattern with irregularities is intentionally formed in the 
same plane, it is necessary to overglaze using a plurality 

20 of printing screens to form irregularities, which is 
troublesome and results in a drawback such that 
simplification of work, printing efficiency, or the like 
becomes poor . 
[0006] 

25 [Problem to be Solved by the Invention] 

In order to solve these problems, an object of the 
present invention is to provide a method for manufacturing 
a printing screen having a flat printing surface with an 
even thickness having an excellent printing efficiency 

30 where two or more kinds of different aperture ratios are 
provided on one screen and printing is completed by one 
printing operation . 
[0007] 
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[Means for Solving Problem] 

1. The invention of claim 1 is a printing screen, wherein 
two or more kinds of aperture ratios having different wire 
diameters of mesh are provided on one printing screen. 2. 
5 The invention of claim 2 is a method for manufacturing a 
printing screen according to claim 1 comprising the steps 
of: forming a printing pattern on a mesh of a printing 
screen having a predetermined aperture ratio using 
emulsion; applying plating to the printing screen in a 
10 predetermined thickness; and thereafter dissolving 

unnecessary emulsion using solvent to provide two or more 
kinds of aperture ratios having different wire diameters of 
the mesh on one printing screen. 
[0008] 

15 [Operation] As shown in Fig. 1, printing patterns 10 are 
formed on a plain-woven stainless-steel screen made of 
stainless-steel wires 3 having an aperture ratio 1 of 43% 
using emulsion 5, a nickel plating 4 is applied on the 

stainless-steel screen in a thickness of 10 |im by 
20 electrolytic plating, and unnecessary emulsion 6 is then 

dissolved using organic or inorganic separating solvent so 
that a stainless-steel screen having an aperture ratio 1 of 
43% is formed by a portion where unnecessary emulsion 6 is 
present. A portion where emulsion 5 is present is enclosed 
25 by the emulsion 5, a portion where the printing screen 10 
is present forms an aperture ratio 2 of 10% since space 
portions formed in a plain-woven shape of stainless-steel 
wires are made small due to plating. When a printing 
surface is formed on an alumina substrate using a printing 
30 screen having the aperture ratio 1 of 43% and the aperture 
ratio 2 of 10%, the amount of the paste supplied through 
the aperture ratio of 43% is large while the amount of the 
paste supplied through the aperture ratio of 10% is small. 
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Accordingly, an end portion of the printing surface printed 
by the printing pattern becomes thin due to the small 
amount of the supplied paste, while a portion having the 
aperture ratio of 43% becomes thick due to the large amount 
5 of the supplied paste. Since both end faces where a 
printing surface of paste ordinarily becomes thick is 
eventually made thin by this method, they becomes flat 
printing surfaces, so that a flat printing surface is 
obtained by one printing operation. 
10 [0009] 

[Embodiments] Fig. 1 is an explanatory plan view of a 
printing screen of the present invention. Fig. 2 is a 
sectional view of the printing screen taken along line A-A 
in Fig. 1 and is an explanatory view of the printing screen 

15 of the present invention. Fig. 3 is a sectional view of a 
printing surface printed by the printing pattern of the 
present invention. Fig. 4 is an explanatory plan view of a 
conventional printing screen. Fig. 5 is a sectional view 
of the conventional printing screen taken along line B-B in 

20 Fig. 4- Fig. 6 is a sectional view of a printing screen 

printed by the conventional printing pattern. Fig. 7 is a 
plan view of the conventional printing pattern and emulsion. 
[0010] A printing screen having an even aperture ratio of 
43% is plain-woven using stainless— steel wires with a wire 

25 diameter of 23 jam, and' it includes spaces among stainless- 
steel wires, where the degree of air gap is referred to as 
^^aperture ratio", the number of stainless-steel wires 3 per 
one inch is called "^mesh" . 400 stainless-steel wires per 
one inch is called 'MOO mesh". A printing screen used in 

30 this experiment is a stainless-steel screen shown in Table 
1. 
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[Table 1] 



Mesh. (Number 
of wires/Inch) 


Gauze 

thickness 


Wire diameter 
(Mm) 


Opening (pm) 


Aperture ratio 
{%) 


400 


54 


23 


40 


43 



Figs 4 and 5 depict a printing screen that is plain-woven 
using stainless-steel wires 3 of a stainless-steel screen 

with 400 mesh, a gauze thickness of 54 |iin, a wire diameter 

5 of 23 ixm, an opening of 40 jim, and an aperture ratio of 43%, 
and that has an aperture ratio 1 of 43%, emulsion 5, and a 
printing pattern 10. Fig. 5 is a sectional view of the 
printing screen taken along line B-B in Fig. 4. The 
printing pattern 10 of the conventional printing screen is 
10 enclosed by emulsion 5, as shown in Fig. 7, and a printing 
screen as shown in Figs . 1 and 2 is obtained by applying 

nickel plating 4 with a thickness of 10 pm on a stainless- 
steel screen of a printing screen shown in Table 1 showing 
a conventional art and utilizing electrolytic plating and 

15 dissolving unnecessary emulsion 6 utilizing organic or 

inorganic separating solvent. After plating treatment, as 
shown in Figs. 1 and 2, a printing screen having two kinds 
of different aperture ratios of an aperture ratio 1 of 43% 
and an aperture ratio 2 of 10% was formed on a printing 

20 screen plate by removing the unnecessary .emulsion 6 on the 
printing screen, and then utilizing stainless-steel wires 3 
of the stainless-steel screen where an air gap was made 
small by plating and stainless-steel wires 3 of the 
stainless-steel screen where the air gap was not filled 

25 with plating according to the plating treatment. That is, 
reference numeral 1 denotes the aperture ratio of 43%, 2 
denotes the aperture ratio of 10%, 3 denotes the stainless- 
steel wire, 4 denotes the plating, 5 denotes the emulsion, 
and 6 denotes the unnecessary emulsion in Fig. 1. Fig. 2 
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is a sectional view of the printing screen taken along line 
A~A in Fig. 1, and depicts states of the nickel plating 4, 
the stainless-steel wire 3, the printing pattern 10, the 
unnecessary emulsion 6, and the emulsion 5. As shown in 
5 Figs. 1 and 2, by applying electrolytic plating on a 

stainless screen obtained by plain-weaving stainless-steel 
wires 3 and dissolving unnecessary emulsion 6 using the 
organic or inorganic separating solvent to remove the same, 
a stainless-steel screen with the aperture ratio 1 of 43% 

10 is formed corresponding to stainless-steel wires where 

unnecessary emulsion is present, while a stainless-steel 
screen with the aperture ratio 2 of 10% is formed at 
stainless-steel wires positioned in a stainless-steel 
screen of a printing pattern 10 which does not include 

15 emulsion 5. Fig. 8 depicts a state of emulsion 5 and a 

printing pattern 10 before plating. Fig. 9 is a sectional 
view of the state shown in Fig. 8, depicting a printing 
pattern showing a position relationship among a stainless- 
steel wire 3, emulsion 5, and unnecessary emulsion 6 before 

20 plating. Figs. 10 and 11 depict a state of a printing 
pattern 10 and emulsion 5 of a printing screen after 
plating, showing that unnecessary emulsion 6 is dissolved 
by separating solvent and a dissolved portion forms a 
portion with the aperture ratio of 43%. That is. Figs. 10 

25 and 11 depict a state of a nickel plating 4, a stainless- 
steel wire 3, emulsion 5, and a printing pattern 10, and 
depict that unnecessary emulsion 6 has been dissolved and 
removed by separating solvent. Figs. 12 and 13 depict a 
printing screen after unnecessary solvent has been released 

30 and depicts that an aperture ratio 1 of 43%, an aperture 
ratio 2 of 10%, and emulsion 5 are formed. Fig. 13 is a 
sectional view of the printing screen shown in Fig. 12, 
depicting that the aperture ratio of 43% and the aperture 
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ratio of 10% have been formed. Table 2 represents the 
result of the printing screen obtained of the present 
invention . 
[Table 2] 





Mesh 

(Number of 
wires /Inch) 


Gauze 
thickness 


Wire 

diameter 
{\m) 


Opening 

im) 


Aper'ture 
ratio (%) 


Printing 
screen of 
the present: 
invention 
with two 
kinds of 
aperture 
ratios 


400 


54 


23 


40 


43 


400 


54 


43 


20 


10 



5 A relationship among a gauze thickness, a wire diameter, 

and an opening shown in Table 2 is shown in Fig. 14, where, 
when the gauze thickness, the wire diameter, and the 
opening are represented as S, T, and V, respectively, a 
space ratio =V^/(S+V)^ is obtained, the gauze thickness S 
10 showing a thickness of a stainless-steel screen and the 

opening V showing a spacing between stainless-steel wires. 
. A printing surface 7 obtained by printing paste on an 
alumina substrate 8 using the conventional printing screen 
shown in Fig. 6 had a drawback that a projection portion 

15 with a thickness of 2 to 3 jam occurred on an end portion of 
the printing pattern. On the contrary, when paste was 
printed on an alumina substrate 8 using the printing screen 
of the present invention shown in Fig. 3, a projection 
portion on an end portion of a printing pattern which 

20 appeared on the conventional printing screen was not formed 
and a clean and flat printing surface was obtained. 
[0011] 

[Effect of the Invention] 
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As described above, printing of a flat printing 
surface is made possible without printing a projection 
portion generated at an end portion of the printing surface 
repeatedly . 
5 [Brief Description of Drawings] 

[Fig. 1] An explanatory plan view of a printing screen 
with two kinds of different aperture ratios of an aperture 
ratio of 43% and an aperture ratio of 10% of the present 
invention . 

10 [Fig. 2] An explanatory sectional view of the printing 
screen with two kinds of different aperture ratios of an 
aperture ratio of 43% and an aperture ratio of 10%, taken 
along line A-A in Fig. 1. 

[Fig. 3] A sectional view of a printing surface printed 
15 using a printing pattern of the present invention. 

[Fig. 4] A plan view of a conventional printing screen. 
[Fig. 5] A sectional view of the conventional printing 
screen, taken along line B-B in Fig. 4. 

[Fig. 6] A sectional view of a printing surface printed 
20 using a conventional printing pattern. 

[Fig. 7] A plan view of the conventional printing pattern 
and emulsion. 

[Fig. 8] A plan view of a printing pattern and emulsion of 
a printing screen of the present invention before plating. 
25 [Fig. 9] A sectional view of the printing pattern and the 
emulsion of the printing screen of the present invention 
before plating, shown in Fig. 8. 

[Fig. 10] A plan view of a printing pattern and emulsion 
of the present invention after plating. 
30 [Fig. 11] A sectional view of the printing screen of the 
present invention after plating, shown in Fig. 10. 
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[Fig. 12] A plan view of the printing pattern and the 
emulsion on the printing screen of the present invention 
after separating. 

[Fig. 13] A sectional view of the printing screen of the 
5 present invention after separating, shown in Fig. 12. 

[Fig. 14] An explanatory view of a relationship between a 
gauze thiclcness and an opening of a stainless-steel screen. 
[Explanations of Letters or Numerals] 





1 


Aperture ratio of 43% 


10 


2 


Aperture ratio of 10% 




3 


Stainless- steel wire 




4 


Plating 




5 


Emulsion 




6 


Unnecessary emulsion 


15 


7 


Printing surface 




8 


Alumina substrate 




10 


Printing pattern 




S 


Gauze thic]cness 




T 


Wire diameter 


20 


V 


Opening 
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